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ABSTRACT

A Class Il inspection was conducted on May 2, 3, and 4, 1988, at Kalama Chemical, Inc (KC).
KC is an organic chemical manufacturer discharging both noncontact cooling water and
treated process wastewater through a common outfall line into the Columbia River as
permitted by NPDES Permit No. WA-000028-1. Discharge during the inspection met most
NPDES limits. The process wastewater discharge exhibited acute toxicity at the 100 percent
concentration in the trout, Daphnia, and Ceriodaphnia bioassays. A clear cause was not
determined. Bioassay (Hyallela azteca) survival in the inspection sediments equalled or
exceeded control sediment survival in all three samples.

INTRODUCTION

A Class I inspection was conducted on May 2, 3, and 4, 1988, at Kalama Chemical, Inc. (KC).
Follow-up field work to measure impacts on the receiving water temperature was conducted
on September 2, 1988. The plant is located along the Columbia River at Kalama (Figure 1).
KCis an organic chemical manufacturer with major products including benzaldehyde, benzoic
acid, sodium benzoate, benzyl alcohol, K-flex plasticizers, nonyl phenol, and phenol. The plant
discharges noncontact cooling water (discharge 001) and treated process wastewater
(discharge 002) through a common outfall line into the Columbia River as permitted by
NPDES Permit No. WA-000028-1. The process wastewater is treated using an activated
sludge system.

The inspection was conducted by Pat Hallinan and Marc Heffner of the Ecology Compliance
Monitoring Section. Randy Hahn, Johnny McDaniel, and Greg Conn represented KC and
provided assistance on site. Objectives of the inspection included:

L. Assess NPDES permit limit compliance with independent sample collection and laboratory
analysis.

2. Determine sampling and analytical accuracy by splitting samples for Ecology and KC
analysis.

3. Characterize discharge and receiving water sediment toxicity with conventional parameter
analysis, priority pollutant scans, and bioassays.

PROCEDURES

Ecology grab and composite samples of the river water (the cooling water source), the
noncontact cooling water discharge (001), and the process wastewater discharge (002) were
collected. The river water sample was collected at the cooling water intake pump house. The
002 samples were collected just upstream of the 001-002 sump while the 001 samples were
collected from the sump after the 001 and 002 flows had been mixed (Figure 2).
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Figure 1. Location Map - Kalama Chemical, 5/88.
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Prior to the inspection Ecology ISCO composite samplers were cleaned for priority pollutant
sampling (Table 1). On-site a field transfer blank sample was collected (Table 1). The
samplers were set up to collect approximately 180 mLs of sample every 30 minutes for 24 hours.
Sample collection jugs were iced to cool samples as they were collected. Composites consisting
of three grab samples were collected by hand for bioassay testing. Grab samples of sand filter
effluent and waste activated sludge (WAS) were also collected. The sand filter is a unit
providing pretreatment to one of the waste streams sent to the activated sludge treatment
system. Sampling times and parameters analyzed are included in Table 2.

KC collects a composite sample of the 002 discharge. An automatic sampler collects
approximately 200 mLs of sample every 30 minutes. The KC composite and selected other
samples were split for analysis by Ecology and KC laboratories (Table 2). KC maintains
continuous pH and temperature monitoring of the 001 discharge.

Sediment samples were collected usihg a 0.1 m2 van Veen grab sampler from three stations:
1. Station 1 located approximately 100 yards upstream of the KC dock off a log storage yard.
2. Station 2 located just downstream of the KC diffuser.

3. Station 3 located approximately 100 yards downstream of the KC dock.

All three stations were located 50-100 feet from the east bank of the river. At each station two
grab samples were collected. Only the top two centimeters of sediment were used from each
grab. A bottle for VOA analysis was filled directly from the sampler; one-half from each of
the two grabs. The remainder was composited. The composite was stirred until homogenous
and placed in appropriate containers. Sampling times and parameters analyzed are
summarized in Table 2.

Samples for analysis by Ecology were placed on ice and shipped to the Ecology/EPA
Laboratory in Manchester. Ecology analytical methods are summarized in Table 3.

Grab samples of the 001 effluent were collected for independently conducted EPA bioassays
onMay2,4,and 6. A Selenastrumbioassay was run on the May 2 sample. Also, fathead minnow
and Ceriodaphnia static renewal bioassays were run. The static renewal bioassays were run by
starting the test with the May 2 sample, then replacing the water with the fresh May 4 and May
6 samples as the test progressed. Collection times are noted in Table 2.

Plant flow monitoring included the cooling water intake and the process wastewater discharge.
The cooling water intake was measured with an in-line meter. The intake flow is assumed
equal to the 001 discharge flow, with no allowance for losses during use. Thus, the intake flow
is reported as the 001 discharge flow. The accuracy of the cooling water intake flow
measurement could not be checked. The process wastewater was measured at a 30-degree
V-notch weir before discharge into the cooling water stream. Ecology instantaneous checks
of the process wastewater flow were made.



Table 1. Priority Pollutant Cleaning and Field Transfer Blank
Procedures - Kalama Chemical, 5/88

PRIORITY POLLUTANT SAMPLING EQUIPMENT CLEANING PROCEDURES

Wash with laboratory detergent

Rinse several times with tap water

Rinse with 10 percent HNO3 solution

Rinse three (3) times with distilled/deionized water
Rinse with high purity methylene chloride

Rinse with high purity acetone

Allow to dry and seal with aluminum foil

~NoOo ke W e

FIELD TRANSFER BLANK PROCEDURE

1. Pour organic-free water directly into appropriate bottles for
analysis of parameters collected with grab samples (VOA).

2. Run approximately 1L of organic-free water through a compositor and
discard.
3. Run approximately 6L of organic-free water through the same

compositor and put the water into appropriate bottles for analysis
of parameters collected with composite samples (BNA, Pesticide/PCB,
and metals).
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Table 3.

Analytical Methods Used for Ecology Analysis
(Ecology, 1986) - Kalama Chemical, 5/88

Laboratory Analyses Method Used
Turbidity....vcvevivvae APHA, 19085: {l214A
Conductivity......oov.n. APHA, 1985: #205
Hardness. oo e eeennnnnenn APHA, 1985: {##314B
NH3-N. .ottt iiintinnenans EPA, 1983: #350.1
Total-P.veiuriienennnns EPA, 1983: #365.1
B T APHA, 1985: #209C
COD ittt it et tenanenans APHA, 1985: {#508C
BODS . ittt it ie it APHA, 1985: {507
TOC. i et ittt i et etnanenas APHA, 1985: #505
Cyanide....oevvinvnncnnn EPA, 1983: {#335.2-1
PhenolS...oveverernennn. EPA, 1983: #420.2

Z Solids.eeeiiiiniiinnnn APHA, 1985: {#209F
Grain Size..vveeeeeeenens Tetra Tech, 1986
VOA (water)..oveeeeenennn EPA, 1984: #1624
VOA (solids).eveeinen... EPA, 1986a: {#8240
ABN (water)..eeeeeieennn EPA, 1984: {#625
ABN (solids).eevvnneenn. EPA, 1986a: #8270
Pest/PCB (water)........ EPA, 1984: #608
Pest/PCB (solids)....... EPA, 1986a: #8080
MetalS. .o e eeeerennnannn EPA, 1983: #200 series
MicrotoX.e.eeeeeeoovevans Beckman, 1982
Salmonid (Trout)........ Ecology, 1981
Daphnia magna........... EPA, 1987
Ceriodaphnia dubia...... EPA, 1985

Hyallela azteca......... Nebeker, et al., 1984

Field Analyses

AU APHA, 1985: #423
Temperature. ...oceeeeeees APHA, 1985: {212
Chlorine Residual....... APHA, 1985: #408 E. (LaMotte Kit)



River temperature impacts were measured from a boat using a thermistor. The downstream
border of the dilution zone was estimated and temperatures were measured at five foot depth
increments at four stations along the border (Figure 2). Temperatures at a control station
located approximately 100 yards upstream of the discharge were used for comparison.
Measurements at the water surface were made above the dilution zone by drifting directly over
the diffuser to the downstream border of the zone.

RESULTS AND DISCUSSION

Flow Measurement

Flow measurement data are summarized in Table 4. The cooling water intake meter was not
checked during the inspection. Review of the calibration frequency for the meter should be
done in the next inspection. Ecology instantaneous measurements were made of the process
wastewater. The Ecology measurements compared closely with the KC measurements,
although the KC instantaneous meter was not operating properly for a portion of the
inspection. The meter was operating properly when rechecked on May 6, at the time the last
EPA bioassay sample was collected.

Laboratory Review/Sample Split Coniparison

KC analyzed many of the inspection parameters in-house. Organics, metals, and cyanide
analyses were contracted with Laucks Testing Laboratories, Inc., in Seattle. KC BODs and
TSS procedures were reviewed and no major problems were found. Suggestions to bring
procedures in compliance with approved techniques are circled on the lab review sheet
included in the Appendix.

Ecology analytical results for conventional parameters and metals are summarized in Table 5.
Table 6 compares the KC continuous pH and temperature measurements of the 001 outfall
with corresponding Ecology field measurements. Both pH and temperature measurements
by KC were higher than the Ecology measurements. The pH meter was repaired after the
inspection and appeared to be operating properly during the May 6 recheck by Ecology, but
the temperature measurements still appeared high. Continuous meter calibration and
maintenance was the responsibility of the maintenance crew while daily grabs were collected
by the lab. Routine comparison of the daily lab grab sample result with the continuous meter
reading when the grab is collected is recommended as a check of the continuous monitors.

Results of samples split for analysis by Ecology and KC are summarized in Tables 6 and 7.
Most results compare closely. The KC organics detection limits were generally higher, but
were quite adequate for comparison with permit limits. The effluent ammonia and some of
the metals results did not compare well. The cause is unknown.

Sand filter effluent and WAS data are also included in Tables 5 and 6. The May 3 sand filter
effluent grab sample was collected with the help of an employee inexperienced with the sand
filter operation and sample collection. This may have resulted in the wrong valve being opened
for the May 3 sample collection, causing collection of an improper sample. Unfortunately, a



Table 4. Flow Measurements - Kalama Chemical, 5/88

001 - Non-contact Cooling Water (the cooling water intake is
measured and assumed equal to the discharge)

Instantaneous
Plant Meter
Date Time Flow (gpm)
5/2 1120 11475
5/3 1550 11169
5/4 0920 11475

Inspection flow = 16.4 MGD

002 - Process Wastewater

Plant Meter

Ecology
TInstantan- Total- Instantan-
Date Time eous (MGD) izer eous (MGD)
5/3 1550 0.16 372300 0.16
5/4 0920 Broken 373416
1205 Broken 373472
5/6 0930 0.17 0.16

Inspection flow = 0.14 MGD

9



*pozATeuE °q 30U pInoo eidmes ‘juspiooe AI01BIOGR] = DV

ueyl SS8] = ]
“am Axp B/Bwm ur sIe syinsex otdures SyM - %
oen 0gTT (1/3n) 3teqon
ne ne %G LE V1 £6% St Y 3 (1/3n) outy
0T 0570 0t nt 1R ot (1/8n) IRyl
Nt x01°0 nt nt nt n1i (7/3n) wnyusies
n oz 00T xL°€S oVl 46 79 1z L (1/3n) 19MOIN
ni0°0 %8976 920 88070 a7.0°0 07L0°0 (1/3n) Aanoaey
00t 007 x9°T 9z n oz n ot n ot (1/3n) peey
n+ 09 %196 v 00942 6T 2T o1 (7/8n) asddop
n ot nor %1 €7 n ot n ot ot (7/3n) wmrwoxyp
ns 0§  x€2°0 6 ns g S (7/3n) untmpep
nI AT %5070 nT nt nt nt (1/3n) amT11439g
nz 287 L o £ Z 7 (1/3n) otussay
0z1 0€T ns ns ns ns (1/3n) syousyg
ns 00¢ ns = nsg nsg (1/8n) eprueid
52 SPITOS %
71 11 (1/3w) saod
ot ont A (s (1/3w) goo
8 3 (1/8u) ss1
€270 (10 €0°0 200 (1/88) g-1elor
99°0 1100 S0°0 10°0 1 10°0 n 100 (1/3w) N-¢HN
an 9% 01T 001 08 6L (£00®D se 1/3w) ssoupIey
wET [ST 0757 00%T 581 LIT (@wo/soyum) AITATIONPUCD
L 9 € € (nIN) Ayrprqang
SosSATeUuY EOUMP.ODE
821 £l 9°GT 8'g1 [ANAAN A §° 22 S°ZT  8°TT 021 771 (0) ean3easdwsy
0zt 081 00%7 0 000T 881 S8T 061 061 891 091 061 (wo/soyqum) A3Tarionpuo)
€/ L9 7°8 7°8 '8 778 7°8 L1 w8 6L 6°L (-n*s) ud
SSSATEUV Plotd
0060 060 G%GT  00L0-0010 00¢i-00¢T 0260 GGST  00ZL-00CL 0t60 0GOL  0%60 0GG1  OCLL 00C1-00¢1  0t60 0091 TemT],
€/s Y/s /S £/s -€/§ -2/ /S £/s f-g/5 9/5 /% /s ¢/s /s 7-¢/6 w/s ¢/c ta3eq
qeasn qeIn qexy dwmop-0x dmop-0pg  qeIn qery dmod-0dF  QRIH gRID  qERID qers qeas  dwod-0DI  qeiIS qeas rodAy
et mawwma €ITI86T 7ZTI86T TTI86T 811861 LIT86T  80I86T [OT86T  9TI86L 90186T SOTI86T STI86T  OTI86T 601861 :# 807 qel
PoulIsK PpIeT4d SYM JUSNT 339 JI3IBMITSEY SSe001d - 200 I53EH BUL00) 3I0BJUOD-UON - 100 SHEJUL ASATYH :e1dwes
193114 pueg

88/¢ ‘Teormwey) eweyey - STeIS| PUR SI9jsweIgd TRUOTIUSAUC) I03 s3Tnsey [eoTlATeUY A807100%

'S 91qer

10



‘pazhieur 2q 30U pynod sidmwes ‘qusprooe AIoleioqel = OV]

ueyy S$S8] = N

S1879i $NONUIIUOD D) WOIJ SIUSWLINSEOW = sy
-3 £ap Sy/8m ur sIe s1Insel a1dweS SYM = x

20EY o1 oey Sl T
%0%2 %G Le 0€l oVl £6Y ST LT
#1570 nt at
#AT°0 nt at
%06¢ FYAR A 0t ovi w6 9 0%
1570 %6°¢ 9770 8800
»ET %91 97 107
»*001% %196 00ST oVl 00942 611 07t
2l T €7 not
%870 %£2°0 6 ns ne
%G0°0 Nt nt
wl'1 %8° L Y €
£°¢ S
'8 7°8 '8 '8
o 003 o 008 004 [eRkH oA o 004 ox 003
0060 0060 0460 o960 onet 0071-0071 0760 0760 6661
/S Y/s /s 4%/S €/G Y-€/G %/S 9/5 %/S £/s £/s
qean qean qerd qel1d qexn dwoy-00% qean qean qeid qean qex
£TI861 1186t 111861 (11861 801861 L01861
SYM JUeniijy Is83114 pueg I91BMO1SBM SS82044 - (00
%z 6°82 AR AA 77T YT 6°82 S 27 €2 6°87 27 e 682 877t
8 L 0°8 '8 '8 S L £°6 7°8 T4 w6 [ 8°L 7°6 '8
OX od 003 023 o o 003 X o2 004 o od 004
0£60 0160 0s0T1 0€60 060 08s1 0661 0711 0Z11
9/5 9/s 9/9 /g /8 %/S %76 £/s €/s £/ T/s /s z/s
qe1n ¥y JUOD qein qean qe1d e FUOD qe1n qexy s AUOD qel1d ge1n sy IUOD qe1n
901861 01861

TSJER BUT{00) 3F0B3UOT-UON ~ 100

88/G ‘TedoImey) wureyey - uosTIedwo) $ATNSIY [BOTWSYD vureied /4301009

(-1/8n) 31RQOD
(1/8n) durz
(1/8n) mmrirRUL
("1/3n) wniuatag
(1/3n) TOAOIN
(1/3n) Axnoxay
(1/3n) pesl
(r1/8n) aeddop
(1/3n) smTwoayp
(1/3n) wniwpe)
(1/8n) wntyyAzeg
(1/3n) otussiy
SPTIOS %

SoSkivily Ailojexoqe]

(*n's) ud

SSSATPUY PI°1d
1qe]
HClishl
183eQ
saddy,
t4 807 qel

:ay7dues

(n) sanjexeduwey
(-n°s) ud

SSSATEUY P1oTd
1qey
L4
197eq
adAT
t¢ 307 qel

:o1dmes

‘9 o1qel

11



01 n %o nvo $1T 081 suszuaqTAY3y
nT nvo 6°0 572 YAl susnioyg,
nt nvo n%o ¥ 0S BUBYISOIOTYDTIL-7* T
nt neso ne¢o g1 S suazuasg
nt neo neo 92 0s BUBY3IBOIOTYDTI]
nt nzeo nzo 0S -- BUBYIBUWOIOTYDTpowoig
nt nso nso 0s -- BPTIOTYDBIID], UOqie)
ni neo neo 0$ -- BUBYIS0IOTYITAL-T1]
01 neo neo 05T 001 BUBYIR0IOTYIT(-7 T
0t no9o no9o St 0¢ wio3yo1oTy)
nt neo neo Y44 szl BUBYIL0I0TYITQ-T1¢T
ni nvo nvo SZ1 St 8UBYIS0IOTYDTQ-T°]
nt ar <o ar s°o 0s -- 8p1I0TY) DUDTAYISN
ne nee 0Ll 0s -- auey3L0I0TY)
nt ng't no91 0S - suryjauwowoig
nT net net 0% - |auUBRYIBWOIOTYD
Mﬁu\wsv spunodwo) YOA]----------
20 VAL A~m>ﬂ>unm Nv Aesseotyg pruowiey
++ 041 071 o€l -- -- ("1/8n) stousyg
++ 8 s 00€ o1y 081 (1/8n) ®pruUBA)
v1°0 S1°0 71°0 (aoW) mot1d
9 1 L1 9%1 8¢ (1/8u) sqod
vel oyl Al -- - (1/8w) @od
L1 8 g £ 071 (1/8w) ssi
£°0 €70 L1°0 8 g (1/8u) J-Te30]
z $0°0 10°0 0S 0¢ ("1/8u) N-gHN
'8 '8 0°6-0'9 uUTyIIM ('n°'s) nd
o 004 003 X 003 003 1qe
00T10-0010 00T10-0010 00Z1-0021 0260 0760 G561 umuTxey  a8easay reurty
v-¢/S 7-€/S v-€/S v/S v/ £/s ATteQ L1teq 1e3eQ
dwop-py  dwod-0y dwon-003 qe1H-0% qean-003 qe19-003 tad4L
811861 £11861 801861 L01861 SITWTT SHAIN 14t 8o qe
kum3mumﬂ3 mmwooum - NOO MH@MUSO
*0 so8a8ep (7 ueyl iejesif s1 sinjeisdwsy wesiisdn usym
D se®aa8ep ¢°Q UBYl BI0W BQ JOU TIEBYS JUBTQUE VAOQE BSEDIDU] - %
oW %#°91 = mol3 uorjzoadsut 0°02 0°81 (aoW) mo1g
772 LA o s 8°T¢ % 0€ V/N (o) sanjeasdus]
7°8 '8 7°8 L2 %8 0'6-0"9 UTY3IIn ('n's)y uHd
0£60 050T 0£60 0GST 0z11 WNWIXE}  88BI8AY Teuty,
9/s 7/s 7/S £/S Z/s A1teq A1teQ 1eneq
qean qean qean qein qean radiy,

SITWIT SHAIN

Ia3eM 3UTTO0) IDBIUOD-UON - 100 TTEIINO

88/¢ ‘Tedtwsy) eueey - uostiedwo) s3[nssy TeOIIATRUY TEOTWLYY eweTey/A80700F - sSITWIT ITwisg SHQIN */ ©T9BL

12



a1dwes @31sodwod qeid Jo s3Insel - 4+

saisjouweied yojew Teiloads mol yirm
anq 3sA{euUe Aq pBWITIUOCD puE pPUNO]
3314ATRUR JO BNTEA POILWIIS® UE S3IBDITPUT K

uorjrUIWElUOD Juelq =2Tqeqoiad/etqissod
sejeotpul c-eydues 8yl se [[sM S® Jue[qQ 8yl Uul
punoj st @34TeuE Byl usym pesn st Fe{y STYL ¢

JTWIT uoTldelep parjioads ueyl ss8T ST
3INS81 udYM SNTEA PIBIBWIISS UR SDIBITIPUT [

JTWIT uU0T30919p uaalld oyl e paloslsp
qou Inq 10] pezAteue sem punodwod s831BOIPUT ()

Sl Lz 01¢ 001 outry

880°0 ’ 06 0% AInoasy

n oz 0L oy pea

611 0zt 06T 0L xaddon

0ot 061 06 umIwoIyn

ne nz 0L oy uniwpen

08L 0L€ Auowtiuy

[(1/8n) STRIBR]-~-~----=-

0t d L 06G¢ 061 a3e1rqIyd( 1AXaYTAYIF-7)STd

nt nes 00t 061 e3eTRyYlYd 1L3ng-u-1g

ni ns 0S -- susiyiueusayg

ne 0 €S 001 oS TousydoioTyoeiuad

nt as 0s -- auaionlg

nt nes SLT YA @3eTRYlIYd TAY3I=IQd

ns nes 00S YA TouaydoIlIN-¥

n ot n€s 061 001 tousydo1lturq-y g

nt ns 119 -- suayjydeusoy

nt ns 0s -~ suatiyzydeusoy

ni ns SLE SL1 ejeTRYIYd TAUIBUWIQ

ns n It YA 00t Tousydo1oTyaTiz-9 % g

ot ns Y44 S TA QUIZUBOIOTYITAL-7 T T

ne nir 00¢ 00T Tousyde1oTys1g-v g

ne as 0s - TouaydTAyIauIq-%°7

ns oIt 001 St TousydoalIN-7

01 ns 0s - auoaoydosT

nti ns 0S¢ YA 3UaZUsqOIOTYDTI(-7 ‘]

nt 0 s SL 0s TousydoioTyd-g

nt nes 0s -- Tousyd

[(1/8n) spunodwo) yNg}----------
o) 004 0d4d o)1 004 004 qel
0010-0010 0010-00T0 00Z1-0071 0260 0760 Geel unuixey  @3eiany fauty,
v-£/S v-£/8 y-£/S v/s 7/S €/s A1TRQ ATTEq a3eq
dwop-py  dwop-0y dwoy-003 qea9-0y qe19-00d qe19-003 1adA]
311861 £11861 801861 L1861 SITUTT SHAIN 1 801 qel

Is3EMB3SEM SS9001d -~ 700 TT1BIINO

(penutiuc)) g8/g ‘IEOTWSUD BwWREN -/ SIqBL

13



laboratory accident with the May 4 grab prevented full Ecology analysis of that sample. The
WAS sample results showed poor correspondence between Ecology and KC (Laucks) results.
Rechecks of the sand filter effluent and WAS during the next inspection are suggested.

NPDES Permit Comparison

NPDES permit limits are compared to Ecology and KC laboratory results in Table 7. All
parameters were within the daily maximum limits and most were within the daily average
limits. Parameters which exceeded the daily average limits included:

1. Flow from the 002 outfall. The flow was .14 MGD which fell between the daily maximum
of .15 MGD and the daily average of .12 MGD.

2. One of the two cyanide grab samples exceeded the daily average limit of 180 ug/L.
However, when the two results were averaged, the average (150 ug/L) was less than the
limit. The KC result from a grab composite, which was collected at different times than
the Ecology grabs, was 8 ug/L.

3. The copper concentration of 119 ug/L exceeded the daily average limit of 70 ug/L. The
result is supported by the KC grab sample result of 120 ug/L. Analysis of the transfer blank
showed it to be contaminated at a concentration of 60 ug/L. The cause is unknown.

The salmonid (trout) bioassay had a mortality of 100 percent in the process wastewater.
Survival was less than the 80 percent required for the screening test required in the permit.
Bioassay results are discussed more thoroughly later in the report.

The receiving water temperature data were collected on September 2, 1988 (Table 8, Figure
2). The study found maximum changes along the estimated downstream border of the dilution
zone to be 0.4° C. The maximum increase in the surface water temperature above the dilution
zone was 0.5 © C. The receiving water criteria allow a maximum temperature increase of 0.3°
C (Ecology, 1988). The study suggested that collection of temperature data during the high
receiving water temperature period (temperature greater than 20° C) is appropriate. Data
collection at the surface, one foot, five feet, and ten feet depths along the downstream border
and on the surface above the dilution zone should prove adequate.

Priority Pollutant Results - Water Samples

Priority pollutants found in the water samples are summarized in Table 9. All priority
pollutants analyzed for, including those that were not detected, are summarized in the
Appendix.

Benzene and toluene were found in both 001 grab samples collected. The potential load to
the river due to the high cooling water flow is a concern. Johnny McDaniel of KC theorized
the benzene and toluene may have been related to the ground water cleanup project occurring
during the inspection. At the time of the inspection, the cleanup was being done with an old
steam stripper that discharged into the cooling water flow near the 001 sampling sampling
station. Since the inspection, a new air stripper has been installed with discharges routed to
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the process wastewater treatment system. Rechecks of the cooling water are suggested to
determine if additional monitoring of the 001 outfall is appropriate.

A cyanide concentration of 300 ug/L was found in one of the 002 grab samples. Cyanide was
also found in the corresponding 001 grab (45 ug/L). Benzyl alcohol and 2-Methylphenol, which
are not included in the NPDES permit, were found in the 002 composite sample. A recheck
or inclusion of these two compounds as parameters required for 002 discharge permit
monitoring is suggested.

Acetone was found in both river samples which seems unusual.
Bioassay Results - Water Samples

Ecology bioassay results from water samples are included in Table 10. Acute test results for
the river water indicated some toxicity to the Microtox, but no toxicity to the other organisms
tested. Thus, any acute toxicity observed in the 001 or 002 samples to test organisms other
than Microtox is assumed to be associated with KC plant activities. Effects on Microtox, at
test concentrations less than the test concentration of river water having an effect, are also
assumed to be due to KC plant activities.

The 001 discharge exhibited no acute toxicity to any of the organisms. AnLC50 (concentration
lethal to 50 percent of the organisms) of 30 percent for the Daphnia test was determined, but
because there was 100 percent survival in the 100 percent concentration test, the LCS0 is
thought to be the result of outlier data. EPA bioassay results of 001 samples confirm the
Ecology results (Table 11).

The 002 discharge exhibited acute toxicity to the trout, Ceriodaphnia, and Daphnia at the 100
percent concentration (Table 10). The no observable effects concentration (NOEC) for both
the Daphnia and Ceriodaphnia was 10 percent. Microtox also showed a negative response to
the 002 discharge at lower percent solutions than the river water. Table 9 includes available
toxicity criteria for the priority pollutant compounds found (EPA, 1986b). Copper and one of
the cyanide grab sample concentrations exceeded the criteria. Ammonia is another possible
concern. At the high effluent pH (8.4) and bioassay temperature (12.8° C), the acute toxicity
criteria is 1.9 mg/L NH3-N (EPA, 1986b). While the Ecology measurements were 0.01 and
0.05 mg/L, well below the criteria, the KC measurement was 2 mg/L. Additional sample splits
for NH3-N analysis are suggested for the next inspection. If the higher NH3-N concentration
is correct, reducing the discharge pH is suggested. The analyst expressed concern that the high
sample alkalinity (1080 mg/L as CaCO3) and conductivity (2600 umhos/cm) may have affected
trout survival (Antrim, 1988). Greater than 95 percent of streams supporting good fish fauna
have a conductivity less than 1100 unhos/cm; with 4000 umhos/cm being the upper tolerable
limit (McKee and Wolf ed.,1963).

Chronic toxicity test results for the Ecology Daphnia and Ceriodaphnia tests are included in
Table 10. The results are questionable due to poor reproduction in the control tests. EPA
results indicated statistically significant inhibition of algal growth at the 50 percent 001 dilution
(Table 11).
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Priority Pollutant Results - Sediment Samples

Priority pollutants found in the sediment samples are summarized in Table 12. Results of all
priority pollutants analyzed for, including those not detected, are presented in the Appendix.

The upstream sample contained the greatest number of organic compounds of all the samples
collected. Several polynuclear aromatic hydrocarbon compounds (PAHs), as well as
1,1,1-Trichloroethane and Acetone, were found in the upstream sample. Also methylene
chloride was detected in all samples as well as the method blank. The upstream sample was
collected off of the log yard adjacent to the Kalama Chemical property.

Organic compounds at the outfall and downstream stations, when detected, were found at
lower concentrations than at the upstream station. The only exception was toluene, which was
not detected at the upstream station, but found in trace amounts at the lower stations. Toluene
appeared to be the only compound whose presence in the sediments might be related to the
discharge characteristics during the inspection.

Metals concentrations were similar at all three stations. Arsenic and zinc concentrations
increased slightly through the discharge zone and downstream.

Bioassay Results - Sediment Samples

Hyallela azteca bioassay results on the sediments are presented in Table 13. All results showed
survival in the inspection sediments to be greater than or equal to the control survival. Thus,
there was no toxicity to Hyallela in the sediments collected. There are presently no sediment

criteria for freshwater sediments so inferences about the absence or presence of effects on
other species due to the chemical concentrations found in the sediments cannot be made.

CONCLUSIONS AND RECOMMENDATIONS

Flow Measurement

The 001 flow measurement could not be verified. Inquiry as to the frequency of calibration of
the flow meter is recommended during the next inspection.

Lab Review/Results Comparison

1. BODs and TSS procedures were generally acceptable. Recommendations to bring
procedures into conformance with approved techniques are included in the Appendix.

2. The KC continuous pH and temperature monitors on the 001 outfall appeared to be poorly

calibrated when the inspection began. Daily checks of the continuous monitors with the
daily grab samples collected and analyzed by the lab are recommended.
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Table 13. Sediment Bioassay Results - Kalama Chemical, 5/88

Percent

Station Survival *
Control 83
Sedimentl (upstrm) 93
Sediment2 (outfall) 83
Seciment3 (dwnstrm) 90

* organism used was
Hyallela azteca
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3. Metals and ammonia results did not compare well in all cases. Splits for metals analysis of
the sand filter effluent and WAS, and several effluent splits for ammonia analysis are
recommended for the next inspection.

NPDES Permit Comparison

Discharge during the inspection met most NPDES limits. The receiving water temperature
impacts appeared to be slightly greater than the 0.3° C change allowed by the state water quality
standards (Ecology, 1988). Weekly checks of the receiving water impacts during the critical
high temperature months (receiving water temperature upstream greater than 20° C) are
recommended. Comparing temperature at the surface over the dilution zone and four stations
along the downstream border of the dilution zone (surface, one foot, five feet, and ten feet
depths) to an upstream background station is recommended.

Priority Pollutants - Water

1. Benzene and toluene were found in the noncontact cooling water discharge. Johnny
McDaniel theorized this was due to a ground water cleanup technique used during the
inspection; the technique has since been modified. A recheck of the 001 discharge for
volatiles is suggested.

2. Benzyl alcohol and 2-methylphenol were found in the process wastewater discharge. A
recheck or possible inclusion of the two compounds on the NPDES permit organic
monitoring list is recommended.

Bioassay Results - Water

The 002 discharge exhibited acute toxicity at the 100 percent concentration to the trout,

Daphnia, and Ceriodaphnia. A clear cause was not determined, although several possible

causes are discussed in the text.

Priority Pollutants - Sediment

Trace amounts of toluene appeared to be the only priority pollutant found in the sediments
that may be associated with KC discharge characteristics during the inspection.

Bioassay Results - Sediment

The inspection sediments demonstrated no acute toxicity to the test organism, Hyallela azteca.
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Laboratory Procedure Review Sheet

Diescharger: Kalzma Chewmicel
Date: </3%/es
Discharger representative: Kanely Ha b

Ecology reviewer: Wlavc tHeSSne
Instructions

Questionnaire for use reviewing laboratory procedures. Circled numbers
indicate work is needed in that area to bring procedures into compliance
with approved techniques. References are sited to help give guidance for
making improvements. References sited include:

Ecology = Department of Ecology Laboratorv User s Manual, December 8,
1986 .

SM = APHA-AWWA-WPCF, Standard Methods for the Examination of Water and
Wastewater, 16th ed., 1985.

SSM = WPCF, Simplified Laboratory Procedures for Wastewater Examination,
3rd ed., 1985.

Sample Cocllection Review
1. Are grab, hand composite, or automatic composite samples collected for
influent and effluent BOD and TSS analysis?
2 If automatic compositor, what type of compositor is used? Mann.~
The composgitor ghould have pre and poetl purge cyclee unless it is a flow
through type. Check 1if you are unfamiliar with the type being used.
3. Are compoeite samples collected based on QEEEDor flow?
4  What ie the usual day(s) of sample collection? da: .y
5. What time does sample collection usually begin?  Am
§. How long does sample collection last? 24 hrs
7 How often are subsamples that make up the composite collected? 3Zo ~'=
8. What volume is each subsample? oo —is
9. wWhat is the final volume of sample collected? = z asl

10. Is the composite cooled during collection?’ yes
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11. To what temperature? 44°c
The sample should be maintained at approximately 4 degrees C (SM pdl.
#5b: SSM p2).

or ice are acceptable. Blue ice or similar

How often is the temperature measured? occassiownall
iThe temperature should be checked at least monthly to assure adequate
cooling.

14. Are the sampling locatione representative? ox

15. Are any return lines located upstream of the influent sampling
location? —
This should be avoided whenever possible.

16. How ie the sample mixed prior to withdrawal of & subsample for
analysig? OIK
The sample should be thoroughly mixed.

17. How is the subsample stored prior to analysig? 2+«alyzeck ‘rmecdistel
The eample should be refrigerated (4 degrees C) until about 1 hour
before analysis, at which time it is allowed to warm to room temperature.

{18 What is the cleaning frequency of the collection jugs? ~iwmece
The juge should be thoroughly rinsed after each sample is complete and
cccasionally be washed with a non-phospate detergent.

How often are the sampler lines cleaned? seldem
Rinsing lines with a chlorine solution every three months or more often
where necesgary is suggested.

pH Test Review

1. How is the pH measured? Conti nuous + lak meler

A meter ehould be used. Use of paper or a colorimetric test is
inadequate and those procedures are not listed in Standard Methods (SM
p4298).

2. How often is the meter calibrated? !ask meteer da{w
The meter sehould be calibrated every day it is used.

3. What buffers are used for calibration? 4-7-14
Two buffere bracketing the pH of the sample being tested should be used

If the meter can only be calibrated with one buffer, the buffer cl- :z1v
in pH to the sample should be used. A second buffer, which brackets .ue pH
of the sample ehould be used as a check. If the meter cannot accurately
deterprine the pH of the second buffer, the meter should be repaired.



BOD Test Review

1. What s used for the BOD test?
tandard Methods Jor the Ecology handout should be used.
2. How often are BODs run? da:ly
The minimum frequency is specified in the permit.

3. How long after sample collection is the test begun? \wed a+el

The test should begin within 24 hours of composite sample conpf;tion
(Ecology Lab Users Manual p42). Starting the test as soon after samples are
conplete is desirable.

4. Ie(distilled)or deionized water used for preparing dilution water?

5. Is the distilled water made with a copper free still? purchzged
Copper s8tills can leave a copper residual in the water which can be
toxic to the test (SSM p36).

6. Are any nitrification inhibitore used in the test? no What?

2-chloro-6(trichloro methyl) pyridine or Hach Nitrification Inhibitor
2533 may be used only if carbonaceous BODs are being determined (SM p 527,
#4g: SSM p 37).

7. Are the(4 nutrient buffers)of powder pillows used to make dilution

water? ARS8 N supply made up

1f the nutrients are used, how much buffer per liter of dilution water
are added? o«

1 nl per liter should be added (SM p527, #5a: SSM p37).

8. How often is the dilution water prepared? claly
Dilution water should be made for each set of BODs run.

9. Is the dilution water aged prior to use? -c

Dilution water with nitrification inhibitor can be aged for a week
before use (SM p528, #5b).

Dilution water without inhibitor should not be aged.

10. Have any of the samples been frozen? ~o
1f ves, are they seeded?
Samples that have been frozen should be seeded (SSM p38).

@E> Ie the pH of all samples between 6.5 and 7.57 check

I1f no, is the sample pH adjusted?

The sample pH should be adjusted to between 6.5 and 7.5 with 1N RaOH or
1N H2S04 if 6.5 > pH >7.5 if caustic alkalinity or acidity is present (SM
529, #5el: SSM p3T).

High pH from lagoons is usually not caustic. Place the sample in the
dark to warm up, then check the pH to see if adjustment is necessary.

1f the eample pH is adjusted, ig the sample seeded?

The sample should be seeded to assure adequate microbial activ:.y if
the pH ie adjusted (SM p528, #5d).
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12. Have any of the samples been chlorinated or czonated? mo

I1f chlorinated are they checked for chlorine residual and dechlorinated
ag necesssary?

How are they dechlorinated?

Samples should be dechlorinated with sodium sulfite (SM p529, #5e2:
SSM p38), but dechlorination with socdium thiosulfate is common practice.
Sodium thiosufate dechlorination is probably acceptable if the chlorine
residual is < 1-2 mg/L.

If chlorinated or ozonated, is the sample seeded?
ssi gge sample should be Beeded if it was disinfected (SM p528, #5d&5e2:

p38).

13. Do any esamples have a toxic effect on the BOD test? o
Specific modificatione are probably necessary (SM p528, #5d4: SSM p37).

14. How are DO concentrations measured? Whezstcon probe

If with & meter, how is the meter calibrated? Winklier

Air calibration is adequate. Use of a barometer to determine
saturation is desirable, although not manditory. Checks using the Winkler
method of samples found to have a low DO are degirable to assure that the
meter is accurate over the range of measurements being made.

How frequently is the meter calibrated? ds.ly
The meter should be calibrated before use.

Is & dilution water blank run? ves
A dilution water blank should always be run for quality assurance (SM
p527, #5b: SSH p40, #3).

what is the usual initial DO of the blank? £€.0-9.¢

The DO should be near saturation; 7.8 weg/L @ 4000 ft, 8.0 mg/L @ sea
level (SM p528, #5b). The distilled or deionized water used to make the
dilution water may be aged in the dark at “20 degrees C for a week with a
cotton plug in the opening prior to use if low DO or excess blank depletion
is a problem

(’-—_———/‘WUV‘E Duw) = 26°%

What ie the usual 5 day blank depletion? c.o-o.g
The depletion should be 0.2 mg/L or less. If the depletion is greater,
the cause should be found (SM p527-8, #5b: SSM p4l, #6).

16. How many dilutions are made for each sample? =
At least two dilutions are recommended. The dilutione ehould be far
enougn apart to provide a good extended range (SH p530, #5f: SSM p41).

17. Are dilutions made by the method or in the bottle?
le

Either method is acceptab p530, #5f).

18 . How many bottles are made at each dilution? 3

Fow many bottles are incubated at each dilution?3

When determining the DO using a2 meter only one bottle ig necessar-
The DO is measured, then the bottle is sealed and incubated (SM p53!

When determining the DO using the Winkler method two bottles a-
necessary. The initial DO is found of one bottle and the other bo* _e is
sesled and incubated (Ibid.).



19. 1Is the initial DO of each dilution measured? vyes

wWhat ie the typical initial DO? =xg@a.5

The initial DO of each dilution should be measured. It ghould
approxipate saturation (see #i4).

e:b What iz conesidered the minimum acceptable DO depletion after 5 days”
What ie the minimum DO that should be remaining after 5 days?

The depletion should be at least 2.0 mg/L and at least 1.0 mg/L should
be left after 5 days (SM p531, #6: SSM p4l). wake dilutiong
(- R AL s r“e"\c_')Q

Are any sanples seeded? yes

Which?

What ie the meed sBource? 2-¢ sisge o5 extended aevaiiown

Primary effluent or settled raw wastewater is the preferred seed.
Secondary treated sources can be used for inhibited tests (SM p528, #5d:
SSH p41l).

so depletion

How much seed ies added to each sample? >~L /pottle
Adequate seed should be used to cause a BOD uptake of 0.6 to 1.0 mg/L
due to seed in the sample (SM p528, #54).

>How ie the BOD of the eeed determined? swould use ceed corntro |
Dilutions should be get up to allow the BOD of the seed to be
determined just as the BOD of a esample ie determined. Thie is called the
geed control (SM pb28, #5d: SSHM p4l).

22 What is the incubator temperature? 20°c
The incubator should be kept at 20 +/- 1 degree C (SM p531, #5i: SSM
p40, #3).

How ie incubator temperature monitored? » +{hevrometers
A thermometer in a water bath should be kept in the incubator on the
same shelf as the BODs are incubated.

How frequently is the temperature checked? O«
The temperature eshould be checked dailly during the test. A
temperature log on the incubator door is recommended.

How often must the incubator temperature be adjusted? Ok
Adjuetment should be 1infrequent. If frequent adjustments (every 2
weeke or more often) are required the incubator should be repaired.

Is the incubator dark during the test period? ©K
Assure the eswitch that turne off the interior light ie functioning.

23. Are water seals maintained on the bottles during incubation? ves
Water seals should be maintained to prevent leakage of air during the
incubation period (SM p531, #5i: GSSM p40, #4).

|8}
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24. 1Is the method of calculation correct?

Check to assure that no correction is made for any DO depletion in the
blank and that the seed correction is made uging seed control data.
Standard Method calculations are (SM p531, #6):

for unseeded samples;

BOD (mg/L) = -=--=-mmeen

for seeded samples;

BOD (mg/L) = =—=--ommr e e
P
Where: D1 = DO of the diluted sample before incubation (mg/L)

D2 = DO of diluted sample after incubation period (mg/L)
P = decimal volumetric fraction of sample used
Bl = DO of seed control before incubation (mg/L)
B2 = DO of seed control after incubation (mg/L)

amount of seed in bottle D1 (mL)
f e - - — -~ - - -

amount of seed in bottle Bl (mlL)



Total Suspended Solide Teest Review

Preparation
1. What reference is used for the TSS test? Sid. mMmiids,

2. What type of filter paper ig used?

Std. Mthde. approved papers are: Hhatmau/§§4AH Reeve Angel), Gelman
A/E, and Millipore AP-40 (SM p95,footnote: SSH PZ3)

What ie the drying oven temperature? neced Lhevmometre
The temperature should be 103-105 degrees C (SM p96, #3a: SSH p23).

4. Are any volatile suspended solids testes run? <eidow
If yes--What is the muffle furnance temperature?
The temperature should be 550+/- 50 degrees C (SM p98, #3: SSM p23).

5. What type of filtering apparatus ls used?
Gooch crucibles or afmembrane filter mpparatue should be used (SM p95,
#2b: SSM p23).

6. How are the filtere pre-washed prior to use? yeg
The filterse should be rinsed 3 times with distilled water (SM p23, #2:
SSM p23, #2).

Are the rough or smooth sides of the filters up? ok
The rough side should be up (5M p896, #3a: ©§5SM p23, #1)

How long are the filters dried? = a day

The filterse should be dried for at least one hour in the oven. An
additional 20 minutee of drying imn the furnance is required if volatile
solids are to be tested (Ibid).

How are the filters stored prior to use? K
The filtere should be stored in a deseicator (Ibid).

7. HBow is the effectiveness of the dessicant checked?

All or a portion of the dessicant should have anto assure

effectiveness.
Test Procedure

8. In what ig the test volume of sample measured? T 2c0 ~L3
The sample should be measured with & wide tipped pipette or a graduated
cylinder.

g. Is the filter seated with distilled water? o«
The filter should be seated with distilled water prior to the test -
avoid leakage along the filter sides (SM p87, #3c).

(2
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10. 1Is the entire measured volume always filtered? o\
The entire volume should alwaye be filtered to allow the measuring
vessel to be properly rinsed (SM p87, #3c: SSM p24, #4).

11. HWhat are the average and minimum volumes filtered?

Volume
Minimum Average
Influent
Effluent
12, How long doas it take to filter the samples? <5 . nAes
Time
Influent
Effluent

13. How long is filtering attempted before deciding that a filter is
clogged? OW

Prolonged filtering can cause high results due to dissolved golide
being caught in the filter (SM p96, #1b). We usually advise a five minute
filtering maximum.

14. What do you do when a fi ecomes clogged?
The filter should befdiscarded Jand a emaller volume of sample should be
used with a new filter.

15. How are the filter funnel and measuring device rineed onto the filter
following sample addition? ©OX

Rinse 3x's with approximately 10 mLs of distilled water each time (?
7).

16. How long is the sample dried? =z \ \v

The sample should be dried at least one hour for the TSS teet and 20
minutes for the volatile test (SM p97, #3c; p98, #3: SSM p24, #4).
Excessive drying times (such as overnight) should be avoided.

17. 1Is the filter thoroughly cooled in a dessicator prior to weighing? ox
The filter muet be cooled to avoid draftis due to thermal differences
when weighing (SM p97, #3c: G§SSM p97 #3c).

How frequently is the drying cycle repeated to assure constant filter
weéight has ben reached (weight loss <0.5 mg or 4%, whichever is less: SM
p87, #3c)? <eldem

We recommend that this be done at least once every 2 months.

19. Do calculations appear reasonable?
Standard Methods calculation (SM p97, #3c).

(A - B) x 1000
mg/L TSS = - e
sample volume (mL)

where: A= weight of filter + dried residue (mg)
Bz weight of filter (mg)
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, 5/88

Kalama Chemical

Appendix - Results of VOA, BNA, Pest/PCB and Metal Priority Pollutant Scans of Water Samples -

Field
Blank

198114

Method

002 - Process Wastewater

001 - Non-contact Cooling Water

River Intake

Sampile

Blank

198110 198105 198106 198107 198108

: 198109

Lab Log #

Type

Grab

Grab

Grab

Grab

Grab

Grab

5/3

5/4
0920

5/3
1555

5/4
0930

5/3
1550

5/4
0930

5/3
1600

Date

Time

VOA Compounds (ug/L)

DSDDEDDDDDDDDDDDDDDDDDDQDDDDDDDDDDD
QOVONMNOEMTOAMMIN O Fnd IO OIMINNFOONnS
Hv—QHHMmOOOOOMOOOHOOOOOoHHHﬂOOOOOHOO.—%

DoDDHDOEDDRDRDRDRDRDDDDDDODRDRDDDEDDDDD
Qwordinod o FOHANNNOVNINN T LNOOIMINOIOON B
A A0 0000mMdodic000dcmMmMrrMOc00GmOoH

DDDDQ*‘;DDDDD:DDDDDDDDDDDDDDDDDDD:}DDD
RVOMN N0 T O NN0 NS 0N FTIMOVOININOIOONT
P A e e e AR HO OO0 00O

[a]
DDDDPDDDDDDDDDDDDDDDLDDDDDDRD DD
mxoor\mm\o\fm\fxor—immm\oz\lamm;r:mcoxo:mc«mm\foxoc\d
HﬂMHOmOOOOOMOOOHOOOOOO-—(»—*HHOOOOOHOOH

DDDD@DDDDDDDDDDDDDQ DoDPDDRR DoDDDoDR

QOVOM M NO 3L O AN O NF AN ITFINOOIN NOIFOWOE

A MO C8d0mosomMocdnoormaro o COSHSS
o

DDD.‘DQDDDDDDDDDDDDDD DDDDDDD DDhDDDDD
O\\OOY\\DU\\OJ‘M\‘T\DHMMM\ONJM ddmw\D\TM WO\Q‘O\OO\\T

e e e R ﬁiO IS Hv4r4r4c>o OGS
—

DoDPRDM DDoDDDRDDDDDDDDDRDDDDDDDDDDDDDE

O‘\OOY\O\ \DJMJ\DHMMM\ONJMW\TJmw@d’mim@d‘ooc\\?

HﬁHHmOOOOOOMOOOHOOOOOOHHHHOOOOOHOOr—!
M

DoDD;M DDDDDDDDDDDDDDLDDDDDDDDDDDDDD
mocr\ﬁm\o:mcoﬁmmmowqmmqqmcoso\?m\-tmm\-ronoo\:
r-lr«i.—-HMmOOOOOMOOOHOOOOOOHHHHOOOOOHOOﬁ

—~ °
- @
S =
@ @ -
o =3 (=] 9]
E= @ <] o @ .ﬁ
~ [} Q @ [ @ b [<N
= @ =3 o 2 o @
[ e e Q el % Q H o N b
< @ © M o} 1S [+3 )
T s838 588 B, P8 8 45 2§ 3
@ o -Hﬁ 5 [e =1 8 4o 8 M =} Uﬁ ] Q >
a hel et oY DO U Lo o0 [} o o —t v
Ql-dd)‘é‘ — 0 00 OMmHkOﬁ o P @ Gl 0 [
H oH NN oo 30&4 O £ ' +H O [ =] [3} E:ﬁ
[} w o oo ¢ C O -~ O g ~ O S ] N1 - [
s @ ord et =t et g QOO O S‘NEIﬁHO SN o
@ 5 = AaOo8800.0MEHQUOS N [338 71 e Qo @ o~ > 0
8 ¢ Qo a [ O <t OO W QR O > N.gwnﬂwmmxu
og o-gcarddrnoddr g Tede O 81Uy Ad g0t a0
HO MO0 O0QMAO N e oM oM g 6§ 6 QO Mol D MYt D
oa%oﬁun;..os: AD%EIUNMAEmwnhgo§%|
O AN O A N AN N S ONH S0 ORI A ﬁ w
5;4‘94 [IS) nnnﬁ. R Bl o I B = e ] '\CDO.SH bt O
m > =< o o~ O HAORMA TN SEHE Wi O

w
~1

300

45

Cyanide (ug/L)




i
-
s}
-
—
-

—
-
bl
~
—

i

—t
—
—
—

—
—
il
i
~

wy

HAAAN A A A AN A ANNO AT H AN NN AN N AN AAO AN AN A A AN O~
~

D DDDDRDRDDDDDDRPRDREDDRDDDDRDDDDDRDPRDDDDDDDDDODDDD D
A O e el N H O NO A A H AN AN N AN AAN O AN A0 O

D O DDODDDDDDDDDDDDDODORDDDDDODDRRREDDDRRRDRERRDRDDDDD D
DDDD D DDDDDDDRDDDDDDDDDDDIDDDODERDDEDDDDDDDD
A A A A A DO A A A QA AN QO A A QA WO W N D D e QW e N0 e e O
HeA A AN AN A A A NN OO @A RN AN N AN AN SO W AN N O
DODDDDDDDDDDDOoDDDDDDDDDDDDDRDRDLDODDDDDDDDDDDRDD jat
Hrerd AW A A A AN A AN NN A AR AN N AN A AN HON AN N e N O A

~—
Lal
=
~
j==] DDDDDDEDDDLDIDODDDDODDDDDODODODDODDDDDDDDDDDDDDDDDDODD D
—
=
-

Jeyje1Ausyd-TAusydowoxg -1
sutzeapAytAusydrg-z¢T
sutwe AuaydposoIITN-N
TousydTAYIeR-7-0IITUTG-9 ‘Y
SUTTTUBOIJIN-¥

suaIontg
TsyzeTAusyd-iLusydoroTuyn-v
sleTeYIud 1AUILTQ
BQUANTOI0IITUIU-9¢T
BUBNTOI0IITUTI-H T
ueanyozusqIq
1ouaydoa3IN-y
Tousydox3Turg-4<z
suayjydeuasy
SUITTUROIIIN-¢
susTAyzydeusoy

sleTeyIud TAYILWIQ
QUTTTUROIIIN-T
susteyiydeuoioTyn-2
tousydoxoTUoTIL-cve
TousydozoTyoTII-9¢%¢
susTpeiusdo]2400I0TYORXSY
suaTeyiydeutAy3sN-7
Toueyd1AyasR-¢-0x0TYD-Y
BUSTPEINGOIOTYIRXSH
SuTTTUROIOTUD-Y
suateyiydeN
8UBZUSQOIOTYITIL-H“ 7 T
tousydoxo(yotd-v7
sueIsi( AXOU380I0TYD~7 ) ST
PIOY oToZUSY
tousydiAuleur(q-vg
Tousydoa3IN-7

suoxoydosT

QUSZUBGOIITN
JUBYILOXOTYIRXSY
sutme]AdoId-u-1J-0S0IIIN-N
Touayd1 Ay3en-y

19138 ( 1AdoxdosToI0TYo-7)STg
1ousydiAyIsn-7
QUBZUBqOIOTUIIC~-Z T
Toyoo1y 1Azusg
|UaZUSQOIOTYIT({-H T
QUSZURQOIOTYITIA-E T
1ousydoxotyn-7

T9UIF (TAY3S0I0TYD-7)STd
|uTITUY

ousyg

[1/3%) spunodiio] vNd

T99eq
radiy

14 801 qe

ISQBMOISEN $SO001g Ie3ey SUTTO0) 3OPIUOD-UON - TOO

1o1dweg

(penutiuo)) ®8/S ‘TedImeyD ewelwy - sordwes zejeM - xtpusddy

38



apAUepIY UTIpuUg
0971-107203y
%GZT-107001Y
8YHTT-10T00IV

v ~a0700aY
7e¢T-I0700aV
1221-10T20aV
9TOT-10Td0xY
susydexo],

3¢ SURpIOTUD-eumred
% suepIioTyp-wydie
Quoldy UTIAPUF
IOTUIAXOUIBN

Iad-, vy

23eIINS URFINSOPUY
aaa- vy

11 ue3Insopuy
utIpuy

3ad- 7Y

UTIpT3TA

I uejInsopuy
apixody xoiyowadeH
UTIpIV

aoTyoradey
(euepur1) OHE-vwwE3
DHE-®I13P
DHg-¥18q
OHE-'UdiE

jom o fpow e
et
DDDD
e
momn D
et
jo= o e =
o
DoDDR
e et

jas oo
ra ]
o em)
T
oo
W
e
Wy
fon el
o~

[sNelsRololeRoRoRelo olvRololololele]
OOOOOOOOOOOOdOOCOO

OOOOOOOOOC}IOOOOOOOO

OO OOCOO A rrird rird 0
COOCOOOOOOOOODOOOOOO

COOOCOOOrrrdrdrdrd rd o 10
QOO0 OOCOCOOOQOOOOOO

LY 1Y 1Y WD D U 0 D
COCOOOOQOOrmrdrirtrtd o eiin

DODDDDDDDDDDIIDDDODD

€40 0 0 W) 1) 0 W)
DODDDDDDDDDDODDDDDD

DEDDDDDDDDDDODDDDDDD
DobDDDoDDDhDDoDDDDOD
ODOOOOOQOO A rrd i rd rd pd rd U
DoDDDDDDDLDDLDEDDDDDD
R Al s R e Al s B al

W WD W NN

OCOOOOOQOrtrrddrd rd rd et ki Y

W W) D W U W

(730} Spunioamoy god/35ed

suaTAaad (T¢y‘3)ozusg
susseIyIuy (ye)ozusqid
sueIAd(po-£¢ 7 T )ouspur
suaAd(e)ozusyg
susyjueIony (3 )ozusyg
susyiuexony 1(q)ozusg
3eTeIud 14320-U-10
areTeyud(1Axeq1AYIE-7)sTd
auasiIy)
suadoeIyuy (v )ozusg
BUTPTZULQOIOTYDTA-,€°¢
sjeTemRudiAXUSqTAINg
sutTprZUSY

auexlg

susyjueIony

o3eieylud 14Ing-u-1q
SUITRIYIUY
susIyIURUSYd
tousydoxoiyoeijueg
JUIZUSGOIOTYOERSY

) et e A e e
O et e e e
DoODODDoDoDDoDDDDD
O e et e e e
DoDDDODDDDDDD
P e B B B B B B B B B
H A A e e A e

DDDDDDD DDODDODDDDDDoDD0

R R R e N ]

ODODDDDD DODDDDDDODD00
) e e

ey e e e

DDDDDD

IRl B I R N

Y e ettt

fon fom fhon i an fon o |
DDDDDDD DDDDDRD2DDDDD

e/s 7-£/S n-¢/G 7-£/G :93eq
dmop-00% dmo)-00d dwmop-00d 1eddy

711861 LTI861 911861 STI86T 14 307 qel
yueid PISTA quelq poylIs I93BM91SeM SS8201d - 200 Io3eM BUT100D 3DBIUCO-UON - 100 a¥eIU] ILATY :o7dmeg

(penut3uo)) gg/c ‘leotwey) eweley - soydwes Isjem - XTpuaddy

39



sURDIOTYD TeI0T - i

sisjewexed yojem TeIjoads MOl YITA
Ing 1sATeue Aq PSWITIUOD PUR PUNOY
91ATPUR IO SNTEA POIPWIISS UR SIJLITPUT N

uotrjruTmEIUOD ¥uelq o1qeqoad/siqissod
sejeoTpul ‘ordwes oyl Se [[eM Se Juelq oyl Ul
punoj ST °34TBUR SY3 USUM pasn ST JelF STUYI o

JIWI] U0TID9ILP perjroeds ueyl ssey st

31INSSI USUM ONTeA POSIBWIISD UR SOIEDIPUT [

JTUIT UOTIO818p usald ou3 ' Ds308lep
20U Inq X03J pezATrue SeM punodwod SOIROTIPUT ()

ne ne ST ¥ 3 outy
nI nt n1 a1 unTITeYL
Hwbﬁunw
nt nt ot nt unTusTeg
n oz n o0z 79 1z L T349TIN
n %070 88070 0 %00 0 Moo Amoxap
n oz n oz n 0z n oz 00z pes
09 n+ 611 (A4 61 1addop
0 ot n ot 0ot n ot o1 WTmoIY)
ns as ns 8 4 untupe)
at nt 1t nt nt unt{i4AIag
nz € 4 7 STUSSIV
Auowmtiuy
sielsu
€/s 7-€]G ERVES ERVES TS3eq
dwop-003 dwoy-003 dwop-00% redAy,
711861 LT1861 911861 STI86T 307 qe
yueld pIsTgd ueld poulsp I33BM81SBM SS8001d - 700 193eM SuTT00) I0EPIUCD-UON - T00 afeIuUT ISATY 1a1dmes

(penutiuc)) 8g/¢ ‘Tedtmoy) rwelwy - soldweg rejem - xtpusddy

40



Appendix - Results of VOA, BNA, Pest/PCB and Metal Priority Pollutant Scans of Sediment Samples -
Kalama Chemical, 5/88

Station Sediment-1 Sediment-2 Sediment-3 Method
Upstream Outfall Downstream Blank
Lab Log f 198119 198120 198121
Contract 1530A 15308 1530C 0511MBS
Latitude (degree-min-sec) 46-01-14 46-01-18 46-01-22
Longitude (degree-min-sec) 122-51-29 122-51-35 122-51-40
Water depth (ft) 40 32 32
Total solids (%) 69.7 73.2 66.6
Grain size (% dry basis)
Gravel <2 <2 <2
Sand 91.0 85.8 85.1
Silt 7.8 12.4 12.5
Clay 1.2 1.8 2.4
TOC (7 dry basis) 0.2 0.4 0.4

VOA Compounds (ug/Kg dry wt)

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform

2-Butanone
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trichloroethene

Benzene
Dibromochloromethane
1,1,2-Trichloroethane
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2~Tetrachloroethane
Tetrachloroethene
Toluene

Chlorobenzene
trans-1,3-Dichloropropene
Ethylbenzene
cis-1,3-Dichloropropene
Styrene

Total Xylenes
2-Chloroethylvinylether
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Appendix - Sediment Samples - Kalama Chemical, 5/88 (Continued)

Station Sediment-1 Sediment-2 Sediment-3 Method
Upstream Outfall Downstream Blank

Lab Log # 198119 198120 198121

Contract # 1530A 1530B 1530C 0511MBS
BNA Compounds (ug/Kg dry wt)
Phenol 45 U 63 U 72U 67 U
Aniline
Bis(2-Chloroethyl)Ether 45 U 63 U 72 U 67 U
2-Chlorophenol 45 U 63 U 72 U 67 U
1,3-Dichlorobenzene 45 U 63 U 72 U 67 U
1,4-Dichlorobenzene 45 U 63 U 72 U 67 U
Benzyl Alcohol 220 U 320U 360 U 330 U
1,2-Dichlorobenzene 45 U 63 U 72 U 67 U
2-Methylphenol 45 U 63 U 72 U 67 U
Bis(2-chloroisopropyl)ether 45 U 63 U 72 U 67 U
4-Methylphenol 45 U 63 U 72 U 67 U
N-Nitroso-Di-n-Propylamine 45 U 63 U 72 U 67 U
Hexachloroethane 90 U 130 U 140 U 130 U
Nitrobenzene 45 U 63 U 72 U 67 U
Isophorone 45 U 63 U 72 U 67 U
2-Nitrophenol 220 U 3200 360 U 330 U
2,4-Dimethylphenol 90 U 130 U 140 U 130 U
Benzoic Acid 450 U 630 U 720 U 670 U
Bis(2-Chloroethoxy)Methane 45 U 63 U 72 U 67 U
2,4-Dichlorophenol 130 U 190 U 220 U 200 U
1,2,4-Trichlorobenzene 45 U 63 U 72 U 67 U
Naphthalene 99 63 U 72 U 67 U
4-Chloroaniline 130 U 190 U 220 U 200 U
Hexachlorobutadiene 90 U 130 U 140 U 130 U
4-Chloro-3-Methylphenol 90 U 130 U 140 U 130 U
2-Methylnaphthalene 45 U 63 U 72 U 67 U
Hexachlorocyclopentadiene 220 U 320 U 360 U 330 U
2,4,6-Trichlorophenol 220 U 320 U 360 U 330 U
2,4,5-Trichlorophenol 220 U 320 U 360 U 330 U
2-Chloronaphthalene 45 U 63 U 72 U 67 U
2-Nitroaniline 220 U 320U 360 U 330 U
Dimethyl Phthalate 45 U 63 U 72 U 67 U
Acenaphthylene 45 U 63 U 72 U 67 U
3-Nitroaniline 220U 320 U 360 U 330 U
Acenaphthene 21 M 63 U 72 U 67 U
2,4-Dinitrophenol 450 U 630 U 720 U 670 U
4-Nitrophenol 220 U 320U 360 U 330 U
Dibenzofuran 45 U 63 U 72 U 67 U
2,4-Dinitrotoluene 220 U 320 U 360 U 330 U
2,6-Dinitrotoluene 220 U 320 U 360 U 330 U
Diethyl Phthalate 45 U 63 U 72 U 67 U
4-Chlorophenyl-Phenylether 45 U 63 U 72 U 67 U
Fluorene 45 U 63 U 72 U 67 U
4-Nitroaniline 220 U 320U 360 U 330 U
4,6-Dinitro-2-Methylphenol 450 U 630 U 720 U 670 U
N-Nitrosodiphenylamine 45 U 63 U 72U 67 U
1,2-Diphenylhydrazine
4-Bromophenyl-Phenylether 45 U 63 U 72 U 67 U
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Appendix - Sediment Samples - Kalama Chemical, 5/88 (Continued)

Station Sediment-1 Sediment-2 Sediment-3 Method
Upstream Outfall Downstream Blank

Lab Log # 198119 198120 198121

Contract # 1530A 1530B 1530C 0511MBS
Hexachlorobenzene 45 U 63 U 72 U 67 U
Pentachiorophenol 220 U 320U 360 U 330 U
Phenanthrene 198 63 U 35 M 67 U
Anthracene 37 M 63 U 72 U 67 U
Di-n-Butyl Phthalate 45 U 63 U 72 U 67 U
Fluoranthene 160 51 M 62 M 67 U
Pyrene 160 56 M 58 M 67 U
Benzidine
Butylbenxylphthalate 45 U 63 U 72U 67 U
3,3'-Dichlorobenzidine 220 U 320 U 360 U 330 U
Benzo(a)Anthracene 63 M 63 U 72 U 67 U
Chrysene 52 63 U 72 U 67 U
Bis(2-Ethylhexyl)phthalate 45 U 63 U 72 U 67 U
Di-n-Octyl Phthalate 45 U 63 U 72 U 67 U
Benzo(b)Fluoranthene 45 U 63 U 72 U 67 U
Benzo(k)Fluoranthene 45 U 63 U 72 U 67 U
Benzo(a)Pyrene 45 U 63 U 72 U 67 U
Indeno(1,2,3-cd)Pyrene 45 63 U 72 U 67 U
Dibenzo(a,h)Anthracene 45 U 63 U 72 U 67 U
Benzo(g,h,i)Perylene 45 U 63 U 72 U 67 U
Pest/PCB Compounds (ug/Kg dry wt)
alpha-BHC 2U 3U 4 U 22U
beta-BHC 2U 3u 4 U 20U
delta-BHC 2U 34U 4 U 20U
gamma-BHC (Lindane) 2 U 30U 4 U 20U
Heptachlor 2U 3U 4 U 2 U
Aldrin 2U 3y 4 U 20U
Heptachlor Epoxide 2U 30 4 U 2U
Endosulfan I 2 U 3U 4 U 2 U
Dieldrin 4 U 6 U 8 U 4 U
4,4 -DDE 4 U 6 U 8 U 4 U
Endrin 4y 6 U 8 U 4 U
Endosulfan 11 4 U 6 U 8 U 4 U
4,4 -DDD 4 U 6 U 8 U 4 U
Endosulfan Sulfate 4 U 6 U 8 U 4 U
4,41 -DDT 4 U 6 U 8 U 4 U
Methoxychlor 4 U 6 U 8 U 4 U
Endrin Ketone 4 U 6 U 8 U 4 U
alpha-Chlordane * 200 30U 40 U 20U
gamma-Chlordane *
Toxaphene 200 U 300 U 400 U 200U
Aroclor-1016 40 U 60 U 80 U 40 U
Aroclor-1221
Aroclor-12772
Aroclor-1242 40 U 60 U 80 U 40 U
Aroclor-1248 40 U 60 U 80 U 40 U
Aroclor-1254 40 U 60 U 80 U 40 U
Aroclor-1260 40 U 60 U 30 U 40 U

Endrin Aldehyde
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Appendix - Sediment Samples - Kalama Chemical, 5/88 (Continued)

Station Sediment-1 Sediment-2 Sediment-3 Method
Upstream Outfall Downstream Blank

Lab Log # 198119 198120 198121

Contract f{ 1530A 15308 1530C 0511MBS

Priority pollutant metals (mg/Kg dry wt)

Antimony

Arsenic 2.8 3.2 5.4
Beryllium 0.4 0.4 0.4
Cadmium 1.1 1.7 0.8
Chromium 7.1 7.6 8.4
Copper 32.4 23.4 23.1
Lead 6.5 7.9 8.6
Mercury 0.01 0.01 0.03
Nickel 24.7 26.6 29.3
Selenium 0.1 0.1 0.1V
Silver

Thallium 0.1 U 0.1 U 0.1 u
Zinc 69.2 86.1 105

U indicates compound was analyzed for but not
detected at the given detection limit

J indicates an estimated value when result
is less than specified detection limit

B This flag is used when the analyte is found
in the blank as well as the sample. Indicates
possible/probable blank contamination

M indicates an estimated value of analyte
found and confirmed by analyst but
with low spectral match parameters

* total chlordane
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